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SYSTEM AND METHOD FOR OPERATING
AUTONOMOUSLY DRIVING UTILITY
VEHICLES

FIELD OF THE INVENTION

The present invention relates to a system and a method for
operating autonomously driving commercial vehicles and 1n
particular to an autonomous management system and user
interfaces.

BACKGROUND INFORMATION

Autonomous operation of commercial vehicles 1s an area
that 1s gaining increasing interest, but the technical com-
plexity for autonomous systems 1s high. On the other hand,
in restricted areas (e.g. cargo terminals, loading stations or
other restricted-access areas), potential faults are more man-
ageable. Thus, autonomous systems can be implemented
more easily there. By way of example, speeds 1n such areas
can be kept down and only a particular group of people can
be granted access. Nevertheless, a management system 1s
normally required for the autonomous operations, 1n order to
ensure safe operation and monitoring of autonomously driv-
ing vehicles or vehicle systems.

Already understood systems for autonomously operating
vehicles normally relate to passenger vehicles (PVs), but not
to autonomous systems for operating commercial vehicles in
a restricted area. DE 10 2014 011 796 Al discusses for
example a system for connecting an autonomous area to
vehicles 1n order to provide the vehicles with data as
assistance for navigation in the area. Additionally, U.S. Pat.
No. 8,816,610 B1 discusses a system having a user interface
for indicating an internal state of an autonomous driving
system. A control computer in this case sends messages to
different systems of the vehicle 1n order to sately maneuver
the vehicle to the destination. Information on an electrical
display provides the passengers with a way of understanding

the pending actions for the vehicle. Further conventional
systems are discussed mn U.S. Pat. No. 8,903,592 B1 and

U.S. Pat. No. 8,825,261 Bl1.

Although these systems may aflord advantages for PVs,
they are of lesser interest for commercial vehicles or require
the presence of the dniver. In particular for autonomous
operation 1n areas where distinctly as few people as possible
are meant to be present (e.g. for safety reasons), the known
systems provide only inadequate solutions.

There 1s thus a need for systems for operating commercial
vehicles that solve the aforementioned problems.

SUMMARY OF THE INVENTION

At least some of the atorementioned problems may be
solved by a system and a method for operating an autono-
mously driving commercial vehicle as described herein. The
turther descriptions herein define further advantageous
embodiments of the subjects according to the descriptions
herein.

The present invention relates to a system for operating an
autonomously driving commercial vehicle 1 a restricted
area, wherein the restricted area has an entrance, an exit and
at least one destination where an action 1s performable on the
commercial vehicle. The system comprises a vehicle inter-
face module, a driver interface module and an operator
interface module. The vehicle iterface module provides an
interface for the vehicle. The drniver interface module pro-
vides a commumnication interface for the driver. The operator
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interface module provides a communication interface for the
operator of the restricted area. The vehicle interface module,
the driver interface module and the operator mterface mod-
ule are configured to exchange information with one
another.
By way of example, the vehicle interface module, the
driver interface module and the operator interface module,
which, for the sake of simplicity, are subsequently also
referred to simply as interface modules, can for this purpose
be particular electronic devices, or can be integrated in such
devices. At least some of these iterfaces can be controllers
that are configured, as a result of installed software, to
perform the applicable functions. The operator can be a
person or else a system (e.g. a management system) that can
control and monitor the restricted area and all activities
therein. The operator can likewise be implemented as a
suitable software product 1n order to perform the applicable
tasks automatically.
The restricted area can be for example a loading terminal
(for loading and unloading commercial vehicles) or a cargo
terminal, a bus terminal or else a ferry, a raillway loading
station (in order to load the whole commercial vehicle), an
aircraft and more besides.
The vehicle interface module 1s an interface for the
commercial vehicle 1 order to use 1t to control the com-
mercial vehicle (e.g. accelerating, braking, steering) or to
read sensor data from the commercial vehicle. The driver
interface module can provide particular functions and/or
information.
The term “actions” 1s intended to be understood within the
context of the present invention to mean all activities with or
around a commercial vehicle. This comprises for example
autonomous driving (accelerating, braking, steering), load-
ing, unloading, washing, refueling, charging batteries, etc.
The driver interface module 1s for example configured to
provide at least one of the following functions:
setting up a connection to the operator (e.g. when a radio
inirastructure of the area has been detected),

performing a handover of the vehicle from the dniver to
the operator (e.g. when a connection to the radio
inirastructure has been set up or the operator interface
module has made a request);

performing a separation from the operator only when the

driver has taken responsibility for the vehicle (e.g. after
an optional acknowledgement),

informing and advising the driver of the commercial

vehicle of an actual delivery status (e.g. based on cargo
restrictions, an availability of target cargo terminals and
other parameters) in order to help the driver to optimize
a speed of transfer,

recerving/sending a message from/to further subscribers

connected to the area infrastructure.

The handover of responsibility for the vehicle can be
accomplished using physical or software-implemented
switching elements (switches, buttons, shiders, etc.). The
sending ol messages can be accomplished for example using
communication soitware, SMS, e-mail or other push com-
munication arrangement, in particular in wireless form.

Optionally, the driver interface module 1s further config-
ured to provide information about at least one of the fol-
lowing topics:

an availability of known infrastructures of the area (e.g.

the vehicle interface module),

a connection status to an area inirastructure from the

vehicle interface module and/or the driver interface
module,
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identification of a responsibility for the commercial
vehicle,

a probable completion time for the action on the com-
mercial vehicle,

an envisaged position of the commercial vehicle for
returning responsibility for the commercial vehicle to
the dniver,

a load and instructions for a successiul delivery, in
particular about an intended delivery time and about an
estimated delivery time,

actions that have been performed during autonomous
driving, 1n particular period in the restricted area,
period at the loading stations or other destinations
traveled to by the commercial vehicle, waiting times
since loading finished, errors that have occurred, dan-
gerous situations that have occurred during autono-
mous operation, or events during an acceptance or
handover and status information for the vehicle.

An employee with a personal interface module can work
in the restricted area and at least one of the interface modules
(1.e. the vehicle interface module or the driver interface
module or the operator interface module) can be configured
to set up a connection to the personal interface module 1n
order to contact the employee.

The personal interface module can again provide particu-
lar functions and/or mformation.

The personal interface module 1s for example configured
to provide at least one of the following functionalities:

permitting the employee to start, interrupt or complete an
action on an available commercial vehicle, 1n particular
by using a physical or software-implemented switch or
button,

requesting more time to complete an action 1f the action
1s not completable 1n a predetermined time frame
defined by the operator, in particular by using a physi-
cal or software-implemented switch or button,

return of the commercial vehicle to the operator 1n order
to 1nitiate further autonomous actions,

receiving/sending messages from/to further subscribers
connected to the area infrastructure,

allowing tracking of each cargo part, in particular when
the personal interface 1s integrated into an operator
system (e.g. management system), using an individual
cargo 1dentification (e.g. a barcode or QR code or by
other arrangement),

uploading of cargo information (e.g. about loading or
unloading) to the operator of the restricted area (e.g.
together with the individual cargo 1dentification).

Additionally, the personal interface module can optionally
be configured to provide information about at least one of
the following topics:

a list of employees available for an action, who perform

an action or have completed an action,

target times (e.g. for completion of the actions) for each
vehicle on which actions are being performed,

a connection state to the area infrastructure, wherein the
connection state 1s provided to the vehicle interface
module and/or to the driver interface module,

load to be loaded onto or unloaded from the vehicle, 1n
particular with an indication of a source, a destination
and/or of special mstructions.

Similarly, the operator interface module can provide par-

ticular functions and/or information.

The operator iterface module 1s for example configured
to provide at least one of the following functions:
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providing connections to the commercial vehicle, the
driver interface module and/or the employee control
interface module,

permitting or performing a manual or automatic handover

of responsibility for the commercial vehicle,

allowing a manual definition or the performance of an

automatic definition of destinations for the autonomous
commercial vehicle,

allowing download of cartographic data of the restricted

area and production and download of an optimum
routing to destinations for the autonomous commercial
vehicle,

allowing setting of a manual target time or production of

an automatic target time for each condition of the action
on the vehicle,

allowing manual or automatic starting and ending of

actions on the commercial vehicle,

handling of information obtained from the personal inter-

face module of the employee in order to update the
vehicle state and an elapsed and a remaining period for
each vehicle 1n the restricted area,

allowing a manual or automatic handover of responsibil-

ity for the commercial vehicle to the driver on a request
from the driver,

permitting sending and recerving of messages from sub-

scribers connected to the area infrastructure.

The destinations can be for example loading stations,
storehouses, parking spaces, car washes, towing vehicles or
other locations in the restricted area.

A condition of the action (action state) can be determined
for example by at least one of the following properties:
whether the vehicle 1s connected to a network, 1s moving, 1s
stationary, 1s being loaded or unloaded, 1s waiting for a
driver or an error has occurred. The information on the
actual cargo can comprise for example a priority, a validity,
the type of cargo (e.g. animals, perishable food and other
things).

Furthermore, the operator interface module 1s optionally
configured to provide imnformation about at least one of the
following topics:

a connection state of each vehicle within the restricted

area,

an operating state of each vehicle in the restricted area,

a position and direction of each vehicle on a graphical

map of the restricted area,

sensor signals transmitted by the vehicle that relate to an

overview and/or a front view and/or another perspec-
tive,

a series or order of destinations for each vehicle,

an elapsed and a probably remaining time and a finishing

time at a destination for an action for the vehicle in the
restricted area,

an actual cargo of each directly or indirectly controlled

vehicle.

Optionally, the system comprises an arrangement 1n order
to share imnformation about a cargo that has been loaded or
unloaded with other restricted areas or to exchange said
information with another cargo management system via
turther 1nterfaces.

Optionally, the driver interface module 1s integrated with
global navigation soiftware 1 order to allow continuous
renewal of the probable delivery time for cargo.

Optionally, the driver mterface module 1s configured to
perform an Internet-based communication with target cargo
terminals while the vehicle with the cargo 1s moving in order
to achieve optimization for the tflow of cargo at the target
cargo terminals.
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Optionally, the mterface modules (e.g. the vehicle inter-
tace module, the driver interface module and the operator
interface module) comprise at least one of the following
components or are contained therein: a computer unit, a
cellphone, a tablet, a mobile electronic device and a radio
network unit (e.g. based on Bluetooth or GSM) configured
to cover at least the restricted area.

The present invention also relates to a (centralized) man-
agement system having one or more systems as have been
defined above, a cargo management and an interface for a
monitoring person. The management system 1s configured to
provide at least one of the following functions:

automatically determining destinations, based on the pre-

cise tlow of cargo and the location of a given cargo
terminal, so as to optimize the time that a commercial
vehicle spends at a cargo terminal,

providing information on the interface(s) in order to

monitor multiple restricted areas, including commer-

cial vehicles autonomously operating therein, by the
monitoring person.

An advantage of these systems 1s that they also allow the
s1ze of the restricted areas and the costs of the cargo at the
terminal to be optimized.

The present invention also relates to a method 1n which
the described functions are performed or the information 1s
provided.

This method or at least parts of 1t can likewise be
implemented or stored 1n the form of nstructions in software
or on a computer program product, stored nstructions being
capable of performing the steps according to the method
when the method runs on a processor (e.g. one of the vehicle
control units). Thus, the present invention likewise relates to
a computer program product having software code (soltware
instructions) stored thereon that 1s configured to perform one
of the methods described above when the soiftware code 1s
executed by a processing unit. The processing unit can be
any form of computer or control unit and can likewise
comprise the described control module or the warning
module controller, which have an appropriate microproces-
sor that can execute a software code.

Exemplary embodiments provide a solution for eflicient
management of autonomously operated commercial
vehicles 1n a restricted area, specifically by a system of at
least three players: a vehicle, a driver and an operator, with
optionally at least a loading worker (employee) being able to
be integrated 1n the system by his own interface. The at least
three players are connected to one another using the area
infrastructure or via the Internet.

Exemplary embodiments afford the following advantages
on top of this:

When vehicles are operated autonomously, continuous
manual monitoring 1s not required, for example. Addition-
ally, cargo flow management 1s an area that already has a
g0o0d level of understanding 1n logistics systems. Employees
who can perform manual activities, for example, are
required only for actions that require a manual interaction.
In the case of highly automated areas, however, most actions
require no manual help. As such, actions such as for example
washing, refueling, automatically loading tankers or special
towing vehicles/trailers, etc., are performable without
employees performing manual actions. Thus, such activities
can likewise be undertaken by applicable control modules/
automatons or computers generally that act as automated
employees or players.

Exemplary embodiments additionally permit transparent
switching of the control between different subscribers of the
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autonomous system of the restricted area, while responsi-
bility for the commercial vehicle always remains clearly
regulated.

In contrast to the known systems, exemplary embodi-
ments do not just use the communication between players or
downloaded maps. Rather, the actions of the individual
players in their environment and their precise tasks are
defined with such precision that exemplary embodiments are
applicable to any fields of application. The required func-
tions are associated with the players i order to achieve
highly automated and optimized management.

Additionally, exemplary embodiments also afford the
advantage over the known systems that a driver or other
persons 1s not required or permitted to remain 1n the vehicle
cab, but rather all information required for the external
players 1s explicitly assigned in order to be able to take
control over the autonomously operating commercial
vehicle and to monitor the applicable internal states.

The explicit association of functions and mformation (1.e.
who provides what function or information) permits exem-
plary embodiments to achieve the aforementioned safety and
ciiciency of the autonomous system. Misunderstandings
about who 1s responsible for what are therefore ruled out.

The exemplary embodiments of the present invention will
be better understood from the detailed description that
follows and the accompanying drawings of the different
exemplary embodiments, which, however, should not be
understood as limiting the disclosure to the specific embodi-
ments, but rather merely serve for explanation and compre-
hension.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an exemplary embodiment of a system for
operating an autonomously driving commercial vehicle 1n a
restricted area.

FIG. 2 shows an exemplary embodiment of a manage-
ment system for a restricted area.

FIG. 3 shows a further exemplary embodiment of a
possible system architecture that comprises multiple
restricted areas.

DETAILED DESCRIPTION

FIG. 1 shows an exemplary embodiment of a system
suitable for operating autonomously drniving vehicles 1n a
restricted area. The restricted area comprises an entrance, an
exit and at least one destination where handling on the
commercial vehicle 1s performable. The system comprises a
vehicle interface module 110 providing an interface for the
vehicle, a dniver iterface module 120 providing a commu-
nication interface for the driver and an operator interface
module 130 providing a communication interface for the
operator of the restricted area. The vehicle interface module,
the driver interface module and the operator interface mod-
ule are configured to exchange information with one
another.

The interface modules 110, 120, 130 shown can be
connected to one another via an existing network (e.g.
intranet, Internet, etc.). However, 1t 1s likewise possible for
the interface modules 110, 120, 130 to connect to form an ad
hoc network as required and to exchange information. When
the actions on the commercial vehicle have finished and
when the commercial vehicle has left the restricted area,
these network connections can be broken again. When a new
commercial vehicle enters the restricted area, a temporary
network structure can be set up again.
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FIG. 2 shows an exemplary embodiment of a manage-
ment system for a restricted area, wheremn the vehicle
interface module 110, the driver interface module 120 and
the operator interface module 130 are connected to one
another via a network 105 (e.g. intranet, Internet or another
network structure). Additionally, the vehicle mterface mod-
ule 110, the driver interface module 120 and the operator
interface module 130 are connected to an optional personal
interface module 140 of an employee. To this end, connec-
tions 125 from the individual modules to the network 105
are set up. The connections 125 can be set up for example
by a wireless, optionally encrypted (via at least one chan-
nel), communication between the modules.

Optionally, the vehicle imterface module 110 and the
driver interface module 120 are additionally connected to
one another via a local network connection 115 such as for
example Bluetooth or WLAN. A local network connection
of this kind 1s likewise possible between the other compo-
nents (not shown). Furthermore, 1n the exemplary embodi-
ment of FIG. 2, a cargo management 170 1s shown, which
likewise has an associated interface 1n order to communicate
with the vehicle interface module 110 and/or the driver
interface module 120 and/or the operator interface module
130 via the network 105.

In further exemplary embodiments, the personal interface
module 140 of the further employee 1s configured to be
integrated into the management system so as to allow the
tracking of each cargo part using an individual goods
identification (e.g. a barcode or QR code or by other
arrangements). The interface module 140 of the employee
can forward all cargo loading and unloading information to
the operator of the restricted area.

The system shown in FIG. 2 1s therefore 1n particular an
architecture (area inirastructure) for a single local manage-
ment system. In such a system, all players (e.g. the vehicle,
the driver, the operator and the employee) communicating,
with one another to operate the restricted area are connected
to one another via the local (wireless) network 105. Addi-
tionally, 1t 1s possible for only these players to have access
to the network 105. Optionally, the management system can
also operate and be receivable only locally i the restricted
area.

FIG. 3 shows a further exemplary embodiment of a
possible system architecture that has multiple systems (e.g.

for multiple restricted areas). The connection between the
players can 1n this case be made via the Internet 105 or
another wide area network (WAN).

In the exemplary embodiment shown, a separate interface
module can be produced for each vehicle, for each driver
and for each management system. As such, the exemplary
embodiment comprises a multiplicity of vehicle interface
modules 111, 112, . . . , a multiplicity of driver interface
modules 121, 122, . . . and a multiplicity ol operator
interface modules 131, 132, . . ., all of which are connected
to one another via the network 105. Optionally, employees
again work in the restricted areas, who likewise have a
multiplicity of personal interface modules 141,142, ... . On
top of that, multiple area infrastructures 151, 152, . . . are
connected to other subscribers of the system via the network
105. As 1n FIG. 2 too, the system of FIG. 3 comprises a cargo
management 170 that 1s connected to all players.

Access by the players to the network 105 can again be
cllected via connections 125 that can agamn provide
encrypted, 1n particular wireless, communication channels.
The connection between the individual drivers and vehicles
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can be made via local Bluetooth or WLAN network con-
nections 115, which can be provided by the vehicles, for
example.

An advantage of the architecture shown lies 1n the cen-
tralization of the management systems and 1ts functions.
Thus, there 1s the option of monitoring multiple restricted
areas (e.g. cargo terminals), including the commercial
vehicles autonomously operated at the individual cargo
terminals, by a single person. This additionally allows costs
to be lowered, and deliveries can be optimized. By way of
example, remote (or external) operator management systems
can be provided with the option of accessing global cargo
information 1n the cargo management 170 and of using said
information for optimization.

The exemplary embodiments shown provide the autono-
mous operation only 1n the restricted area(s), for example,
which means that an adequate infrastructure and technical
equipment can be ensured for the operation of commercial
vehicles. To this end, the players perform 1n particular the

following functions, for which purpose the interface mod-
ules are used:

When the commercial vehicle enters the restricted area
and the area supports autonomous operation, the possible
autonomous mode can be transparently made available as an
option for switching on. By way of example, this can be
indicated to the driver on his interface module 120, so that
he 1s able to connect to the infrastructure of the restricted
arca by using a suitable management system.

According to exemplary embodiments, to this end the
driver can request a handover of the vehicle when entering
the restricted area. An appropriate remote station on the
management side (operator) can then take responsibility for
the vehicle from the driver. After this action, the autonomous
vehicle mode 1s activated and the driver no longer has
responsibility for the vehicle.

According to exemplary embodiments, the operator can
define target positions (e.g. loading stations, parking spaces
or the like) and automatically navigate the commercial
vehicle thereto. Additionally, the operator can stop and
restart the commercial vehicle. This can be required for
safety reasons, for example. Additionally, the operator can
continuously monitor the vehicle state and the surroundings.

Since 1t can be a more frequent occurrence that different
commercial vehicles operate 1n the restricted area, the opera-
tor can monitor and control all commercial vehicles.

When a commercial vehicle has reached its destination, a
particular loading or unloading process can be performed.
This can be accomplished for example by an employee (a
person) who 1s authorized by the system to carry out the
applicable work. By way of example, the employee can take
care of the loading of one or more commercial vehicles.
When an exemplary unloading or loading process has fin-
ished, the employee can inform the operator of this (e.g. that
a particular commercial vehicle has finished the action at a
particular loading station). Optionally, the employee’s work
can also be undertaken by a machine (robot).

When finally all actions in the restricted area have fin-
1shed, the driver can take back responsibility for the vehicle,
switch off the autonomous mode and drive the vehicle away
from the restricted area.

The integration of intelligent autonomous vehicle man-
agement systems of this kind (as 1 FIG. 3) with a cargo
management system 170 likewise allows accurate tracking
and planning of valuable goods, while cargo operating hours
and costs for the commercial vehicles can be reduced.
Valuable and expensive human resources thus do not need to
be used for the autonomous functions.
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Optionally, the system can determine the destinations
automatically, e.g. based on the precise flow of cargo and the
location of a given cargo terminal. As a result, 1t 1s possible
to achieve a further optimization of the time that a commer-
cial vehicle spends at a cargo terminal. Similarly, the time
that a particular cargo spends at a cargo terminal and

possibly also the size of the restricted areas and the costs of

the cargo at the terminal can be optimized.

In further exemplary embodiments, the vehicle interface
module 110 1s configured to advise the drniver of the com-
mercial vehicle of the actual delivery status (for example
based on cargo restrictions, the availability of target cargo
terminals and other parameters) 1n order to select an opti-
mized speed of transier.

The features of the mnvention that are disclosed in the
description, the claims and the figures can be essential to the
implementation of the invention either individually or in any
combination.

THE LIST OF REFERENCE SIGNS IS AS
FOLLOWS

105 Network

110 (111, 112, . . . ) Vehicle mterface module
120 (121, 122, . . . ) Driver interface module
130 (131, 132, . . . ) Operator mterface module
140 (141, 142, . . . ) Personal interface module
151, 152 Area infrastructures

170 Cargo management

The invention claimed 1s:

1. A system for operating an autonomously driving com-

mercial vehicle in a restricted area, comprising;:

a vehicle mterface module to provide an interface for the
vehicle, wherein the restricted area has an entrance, an
exit and at least one destination where an action 1s
performable on the commercial vehicle;

a driver interface module to provide a communication
interface for a driver; and

an operator mterface module to provide a communication
interface for an operator of the restricted area;

wherein the vehicle interface module, the driver interface
module and the operator interface module are config-
ured to exchange information with one another,

wherein the driver interface module and the operator
interface module are connected to one another via a
network,

wherein the vehicle interface module, the driver interface
module and the operator interface module are con-
nected via the network to a personal interface module
of an employee,

wherein connections are set up from each of the modules
to the network, and wherein the connections are set up
by a wireless, encrypted via at least one channel,
communication among each of the modules,

wherein the driver interface module 1s configured to
receive/send a message from/to further subscribers
connected to an area infrastructure, and

wherein the drniver interface module 1s configured to
provide mformation about actions that have been per-
formed during autonomous driving, a period i the
restricted area, a period at the loading station or other
destination traveled to by the commercial vehicle, a
waiting time since loading finished, an error that
occurred, a dangerous situation that occurred during
autonomous operation, and/or an acceptance or han-
dover and provision of status information for the
vehicle.
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2. The system of claim 1, wherein the driver interface
module 1s configured to provide at least one of the following;:
setting up a connection to the operator when a radio
infrastructure of the area has been detected,
performing a handover of the vehicle from the dniver to
the operator when a connection to the radio infrastruc-
ture has been set up or the operator iterface module
has made a request,

performing a separation from the operator only when the
driver of the vehicle has taken responsibility for the
vehicle, and/or

informing or advising the driver of the commercial
vehicle of an actual delivery status, based on cargo
restrictions, an availability of target cargo terminals and
other parameters to help the driver to optimize a speed
of transfer.

3. The system of claim 1, wherein the drniver interface
module 1s configured to provide information about at least
one of the following:

an availability of known infrastructures of the area,

a connection status to an area infrastructure from the
vehicle interface module and/or the driver interface
module,

identification of a responsibility for the commercial
vehicle,

a probable completion time for the action on the com-
mercial vehicle,

an envisaged position of the commercial vehicle for
returning responsibility for the commercial vehicle to
the driver, and/or

a load and instructions for a successiul delivery, about an
intended delivery time and about an estimated delivery
time.

4. The system of claim 1, wherein an employee with a
personal interface module works 1n the restricted area, and
wherein at least one of the interface modules 1s configured
to set up a connection to the personal interface module to
contact the employee.

5. The system of claim 4, wherein the personal interface
module 1s configured to provide at least one of the following;:

permitting the employee to start, interrupt or complete an
action on an available commercial vehicle, by using a
physical or software-implemented switch or button,

requesting more time to complete an action if the action
1s not complete-able 1n a predetermined time frame
defined by the operator, by using a physical or sofit-
ware-implemented switch or button,

return of the commercial vehicle to the operator to 1nitiate
further autonomous actions,

recerving/sending messages irom/to further subscribers
connected to an area infrastructure,

allowing tracking of cargo parts, when the personal inter-
face module 1s integrated 1nto an operator system, using,
an individual cargo identification, and/or

uploading of cargo information to the operator of the
restricted area.

6. The system of claim 1, wherein the personal interface
module 1s configured to provide information about at least
one of the following:

a list of employees available for an action, who perform

an action or have completed an action,

target times for each vehicle on which actions are being
performed,

about a connection state to an area infrastructure, wherein
the connection state 1s provided to the vehicle interface
module and/or to the driver intertace module, and/or
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load to be loaded onto or unloaded from the vehicle, with
an 1ndication of a source, a destination and/or of special
instructions.

7. The system of claim 1, wherein the operator interface

module 1s configured to provide at least one of the following;:

providing connections to the commercial vehicle, the

driver interface module and/or the personal interface
module,

permitting or performing a manual or automatic handover
of responsibility for the commercial vehicle,

allowing a manual definition or a performance of an
automatic definition of destinations for the autonomous
commercial vehicle,

allowing download of cartographic data of the restricted
area and production or download of an optimum rout-
ing to destinations for an autonomously driving com-
mercial vehicle,

setting of a manual target time or production of an
automatic target time for at least one condition of the
action on the vehicle,

allowing manual or automatic starting and ending of
actions for the commercial vehicle,

handling information obtained from the personal interface
module of an employee to update a vehicle state and an
clapsed and a remaining period for each vehicle in the
restricted area,

transferring a manual or automatic handover of respon-
sibility for the commercial vehicle to the driver on a
request from the driver, and/or

permitting sending and receiving of messages from sub-
scribers connected to an area inirastructure.

8. The system of claim 1, wherein the operator interface
module 1s configured to provide information about at least
one of the following:

a connection state of each vehicle within the restricted

area,

an operating state of each vehicle 1n the restricted area,

a position and direction of each vehicle on a graphical
map of the restricted area,

sensor signals transmitted by the vehicle that relate to an
overview and/or a front view and/or from another
perspective,

a series or order of destinations for each vehicle,

an elapsed and a probably remaining time and a finishing,
time at a destination for an action for the vehicle 1n the
restricted area, and/or

an actual cargo of each directly or indirectly controlled
vehicle.

9. The system of claim 1, further comprising:

a sharing device to share information about a cargo that
has been loaded or unloaded with other restricted areas
or to exchange said information with another cargo
management system via further interfaces.

10. The system of claim 1, wherein the driver interface
module 1s integrated with global navigation software to
allow continuous renewal of the probable delivery time for
cargo.

11. The system of claim 1, wherein the driver interface
module 1s configured to perform an Internet-based commu-
nication with target cargo terminals while the vehicle with
the cargo 1s moving to achieve optimization for the tlow of
cargo at the target cargo terminals.

12. The system of claim 1, wherein the interface modules
include at least one of the following components or are
integrated therewith: a computer unit, a cellphone, a tablet,
a mobile electronic device and a radio network unit config-
ured to cover at least the restricted area.
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13. A management system, comprising:

at least one system for operating an autonomously driving,

commercial vehicle in a restricted area, including:

a vehicle mterface module to provide an interface for
the wvehicle, wherein the restricted area has an
entrance, an exit and at least one destination where
an action 1s performable on the commercial vehicle;

a drniver interface module to provide a communication
interface for a driver; and

an operator mterface module to provide a communica-
tion interface for an operator of the restricted area;

wherein the vehicle interface module, the driver inter-
face module and the operator interface module are
configured to exchange information with one
another,

wherein the driver interface module and the operator
interface module are connected to one another via a
network,

wherein the vehicle interface module, the driver inter-
face module and the operator interface module are
connected via the network to a personal interface
module of an employee,

wherein connections are set up from each of the mod-
ules to the network, and wherein the connections are
set up by a wireless, encrypted via at least one
channel, communication among each of the mod-
ules,

wherein the driver interface module 1s configured to
receive/send a message from/to further subscribers
connected to an area infrastructure, and

wherein the driver iterface module 1s configured to
provide mnformation about actions that have been
performed during autonomous driving, a period 1n
the restricted area, a period at the loading station or
other destination traveled to by the commercial
vehicle, a waiting time since loading finished, an
error that occurred, a dangerous situation that
occurred during autonomous operation, and/or an
acceptance or handover and provision of status infor-
mation for the vehicle;

a cargo management; and

an interface for a monitoring person;

wherein the management system 1s configured to provide

at least one of the following:

automatically determining destinations, based on the
precise tlow of cargo and the location of a given
cargo terminal, so as to optimize a time that a
commercial vehicle spends at a cargo terminal, and/
or

providing information on the interface so as to allow
monitoring of the multiple restricted areas, including
commercial vehicles autonomously operating
therein, by the monitoring person.

14. A method for operating an autonomously driving
commercial vehicle 1n a restricted area, the method com-
prising;:

setting up a connection between a vehicle interface mod-

ule, a dniver interface module and an operator interface

module of a system, wherein the system for operating

an autonomously driving commercial vehicle 1n a

restricted area, includes:

a vehicle mterface module to provide an interface for
the wvehicle, wherein the restricted area has an
entrance, an exit and at least one destination where
an action 1s performable on the commercial vehicle;

the driver interface module to provide a communication
interface for a driver; and
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the operator interface module to provide a communi-
cation mnterface for an operator of the restricted area;

wherein the vehicle interface module, the driver inter-
face module and the operator interface module are
configured to exchange information with one
another,

wherein the drniver interface module and the operator
interface module are connected to one another via a
network,

wherein the vehicle interface module, the driver inter-
face module and the operator interface module are
connected via the network to a personal interface
module of an employee, and

wherein connections are set up from each of the mod-
ules to the network, and wherein the connections are
set up by a wireless, encrypted via at least one
channel, communication among each of the mod-
ules,

wherein the driver iterface module 1s configured to
recetve/send a message from/to further subscribers
connected to an area infrastructure, and

wherein the driver mterface module 1s configured to
provide information about actions that have been
performed during autonomous driving, a period 1n
the restricted area, a period at the loading station or
other destination traveled to by the commercial
vehicle, a waiting time since loading fimished, an
error that occurred, a dangerous situation that
occurred during autonomous operation, and/or an

acceptance or handover and provision of status informa-

tion for the vehicle;

performing at least one function or providing at least one

piece ol information by the drniver interface module of
the system, wherein the driver interface module 1is
configured to provide at least one of the following:

setting up a connection to the operator when a radio
infrastructure of the area has been detected,

performing a handover of the vehicle from the driver to
the operator when a connection to the radio infra-
structure has been set up or the operator interface

module has made a request,

performing a separation from the operator only when

the driver of the vehicle has taken responsibility for

the vehicle,

informing or advising the driver of the commercial
vehicle of an actual delivery status, based on cargo
restrictions, an availability of target cargo terminals
and other parameters to help the driver to optimize a
speed of transier, and/or

receiving/sending a message from/to further subscrib-
ers connected to an area infrastructure;

performing at least one function or providing at least one

piece ol information by the operator interface module

of the system, wherein the operator itertace module 1s

configured to provide information about at least one of

the following:

a connection state of each vehicle within the restricted
area,

an operating state of each vehicle 1n the restricted area,

a position and direction of each vehicle on a graphical
map of the restricted area,

sensor signals transmitted by the vehicle that relate to
an overview and/or a front view and/or from another
perspective,

a series or order of destinations for each vehicle,
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an elapsed and a probably remaining time and a fin-
1shing time at a destination for an action for the
vehicle 1n the restricted area, and/or

an actual cargo of each directly or indirectly controlled
vehicle.

15. A non-transitory computer readable medium having a
computer program, which 1s executable by a processor,
comprising:

a program code arrangement having program code for

operating an autonomously driving commercial vehicle

in a restricted area, by performing the following:

setting up a connection between a vehicle interface
module, a driver interface module and an operator
interface module of a system, wherein the system for
operating an autonomously driving commercial
vehicle 1n a restricted area, includes:

a vehicle interface module to provide an interface for
the vehicle, wherein the restricted area has an
entrance, an exit and at least one destination where
an action 1s performable on the commercial
vehicle:

the driver interface module to provide a communi-
cation interface for a driver; and

the operator interface module to provide a commu-
nication interface for an operator of the restricted
area;

wherein the vehicle interface module, the driver inter-
face module and the operator interface module are
configured to exchange information with one
another,

wherein the driver interface module and the operator
interface module are connected to one another via a
network,

wherein the vehicle interface module, the driver inter-
face module and the operator interface module are
connected via the network to a personal interface
module of an employee, and

wherein connections are set up from each of the mod-
ules to the network, and wherein the connections are
set up by a wireless, encrypted via at least one
channel, communication among each of the mod-
ules,

wherein the driver interface module 1s configured to
receive/send a message from/to further subscribers
connected to an area infrastructure, and

wherein the driver mterface module 1s configured to
provide mnformation about actions that have been
performed during autonomous driving, a period 1n
the restricted area, a period at the loading station or
other destination traveled to by the commercial
vehicle, a waiting time since loading finished, an
error that occurred, a dangerous situation that
occurred during autonomous operation, and/or an
acceptance or handover and provision of status infor-
mation for the vehicle;

performing at least one function or providing at least
one piece of information by the driver interface
module of the system, wherein the driver interface
module 1s configured to provide at least one of the
following:

setting up a connection to the operator when a radio
infrastructure of the area has been detected.,

performing a handover of the vehicle from the driver
to the operator when a connection to the radio
infrastructure has been set up or the operator
interface module has made a request,
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performing a separation from the operator only when
the driver of the vehicle has taken responsibility
for the vehicle,

informing or advising the driver of the commercial
vehicle of an actual delivery status, based on cargo 5
restrictions, an availability of target cargo termi-
nals and other parameters to help the driver to
optimize a speed of transier, and/or

recerving/sending a message from/to further sub-
scribers connected to the area infrastructure; 10

performing at least one function or providing at least

one piece ol information by the operator interface

module of the system, wherein the operator interface

module 1s configured to provide mnformation about at

least one of the following: 15

a connection state of each vehicle within the
restricted area,

an operating state of each vehicle in the restricted
area,

a position and direction of each vehicle on a graphi- 20
cal map of the restricted area,

sensor signals transmitted by the vehicle that relate
to an overview and/or a front view and/or from
another perspective,

a series or order of destinations for each vehicle, 25

an elapsed and a probably remaining time and a
finmshing time at a destination for an action for the
vehicle 1n the restricted area, and/or an actual
cargo ol each directly or indirectly controlled
vehicle. 30
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